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The present report aims to provide a comprehensive picture of the pandemic situation of COVID-19 in the 
EU countries, and to be able to foresee the situation in the next coming days. We provide some figures and 
tables with several indexes and indicators as well as an Analysis section that discusses a specific topic related 
with the pandemic. 
As for the predictions, we employ an empirical model, verified with the evolution of the number of confirmed 
cases in previous countries where the epidemic is close to conclude, including all provinces of China. The 
model does not pretend to interpret the causes of the evolution of the cases but to permit the evaluation of 
the quality of control measures made in each state and a short-term prediction of trends. Note, however, 
that the effects of the measures’ control that start on a given day are not observed until approximately 7-14 
days later. 
We show an individual report with 8 graphs and a summary table with the main indicators for different 
countries and regions. We are adjusting the model to countries and regions with at least 4 days with more 
than 100 confirmed cases and a current load over 200 cases. 
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Situation and highlights 
The important news today is far from Europe. 
With the latest ECDC data, India has now 
overtaken Brazil, with more than 4 million 200 
thousand cases currently registered, in an 
immense country with a high population 
density and health services with certain 
shortcomings. The pandemic is not only 
affecting cities, it is currently wreaking havoc in 
remote areas as well. A country with a 
significant part of the population living in 
poverty and extreme poverty, affected by 
other diseases such as tuberculosis, is clearly a 
place with very complex prospects. Despite the 
magnitude of people affected, the number of 
deaths recorded is much lower than in Brazil, 
the register is likely to present some problems. 
They are not yet in the red zone, but the growth 
is very fast. They are reporting more than 
90,000 cases every day, a value that is still 
growing. Given the size of the country's 
population, such proximity to the red zone  
denotes that there are regions with a huge 
incidence, and that number of people affected 
can still grow significantly. 
India’s situation affects the world globally. 
Despite having a population living in poverty, 
the country as a whole is an economic giant 
with many international relations. 
If we look at the risk diagrams of the 












Situation and trends per country 
Maps of current situation in EU countries. Colour scale is indicated in each legend. 
• Cumulative incidence: total number of reported cases per 100,000 inhabitants 
• A14: Cumulative incidence last 14 days per 100,000 inhabitants (active cases) 
• ρ7: Empiric reproduction number  
• EPG: Effective Potential Growth (𝐸𝐸𝐸𝐸𝐸𝐸 = 𝐴𝐴14 · 𝜌𝜌7) 
 







Table of current situation in EU countries. Colour scale is indicated in each legend. 
 
(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (2) EPGREP stands for Effective Growth Potential, which is 
the product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number). 






Analysis: Re-opening schools in times of pandemics. Schools as a reflection of the 
community. 
One of the first widespread measures against the uncontrolled spreading of Covid-19 was the closure of 
schools. The absence of certainty about the Covid-19 transmission capacity of children was replaced by the 
simplest assumption: children are typically good spreaders of the flu-like virus; therefore, they can also be 
important spreaders of the new disease. Six months after, there are pieces of evidence that children can be 
infected at more or less similar levels as adults, but that they do not have shown a relevant super-spreading 
role. Children’s transmission capacity is still under study. Results published till now suggest that children 
could have a slightly lower transmission capacity than adults, but that teenagers would be as infectious as 
adults. This is the working framework used by many countries that are re-opening schools these weeks.  
Spain is leading the second wave in Europe, with a current A14 of 238 cases per 100,000 inhabitants (14-day 
cumulative incidence) and an empiric reproduction number of 1.1. At the same time, between this and next 
week the primary and secondary schools (3-11 and 12-17 years old, respectively) are being re-opened after 
six months of closure. The planning of the new academic course was carried out in June – early July when 
incidence was still low in most of the Spanish regions. Several modifications to the re-opening protocols have 
been incorporated during the last 2 months in order to adapt them to a worsening situation.  
Specific measures have been designed by regional governments since Education competencies belong to the 
Autonomous Communities. Therefore, there are some differences between them. In general terms, 
measures designed can be summarized in 3 points: 
- Prevention of transmission by use of masks (either compulsory or depending on the neighborhood 
incidence, region, and age of children), frequent hands washing, distance, opened windows, frequent 
ventilation, and increasing outdoor activities, among others. 
- Children within bubble-groups trying to eliminate any contact between children in different groups, 
making them also as small as possible. Typically, in the absence of Covid-19, primary-school groups 
are composed of around 25 children and secondary-school groups have around 30-35 teenagers, at 
most.  
- 14-day quarantine of bubble-groups when a PCR+ is detected, either in a student or a teacher. If 2 
or more PCR+ were detected, the quarantine could be applied to the whole school, after an analysis 
from public health experts. 
With regards to the re-opening of schools, we can set out two questions: 
- How many community-infected children, teenagers and teachers (index cases) can we have inside 
schools? 
- How many secondary infections can we expect from these primary cases? 
In this analysis, we are going to deal with the first question. Recent studies in Spain suggest that incidence in 
summer camps (school-like environment) is similar to that of their surrounding areas 1. This hypothesis is also 
acceptable in schools, since they are not closed and isolated systems but they are open to the community.  
With this hypothesis in mind, we can assume that the fraction of cases detected among the scholar 
community will be similar to that of the cases detected among the neighboring community, if no specific 
mass screening protocols are implemented. Therefore, we can evaluate the expected number of detected 
                                                          




PCR+ inside the schools in a certain period. In addition, we can assess the consequent number of bubble-
groups and students that will undergo a quarantine, as close-contacts of those index cases. 
Case study: Catalunya 
As an example, we are going to evaluate the expected number of PCR+ found among children and teenagers 
in Catalan schools the next 2 weeks. This Spanish autonomous community, with a population of around 7.5 
M inhabitants, has spent 7 weeks with a quite constant incidence (around 1,000 daily new cases, on average). 
It currently has a 14-day cumulative incidence of A14 = 194/105 inh. This incidence is similar to that of the 10-
19 years old population (A14 = 193/105 inh), while the 0-9 years old group presents a slightly lower incidence 
(A14 = 139/105 inh)2. With these incidences in mind, we can roughly estimate the number of PCR+ and 
quarantines to be expected the next 2 weeks.  
Expected cases and quarantines in primary schools 
According to official data, last academic course (2019-2020) there were 693,310 children in the range 3-11 
years old3. They were attending 2304 primary schools. Therefore, there are 300 children per school, on 
average. Catalan primary schools have been requested to organize children in bubble-groups of 20 students 
at most, and the minimum number of teachers per group. The mean 14-day diagnosed incidence in 3-11 
years old population is around 150 PCR+ per 100,000 children. We can assume that, on average, this 
incidence will be present in schools as well. If schools are organized in bubble-groups of 20 children and 3 





· (20 + 3) = 0.035 = 3.5% 
If this school has 300 children (i.e., 15 groups of 20 children and 3 teachers), the probability that a PCR+ is 
diagnosed among this school’s community during the next 2 weeks will be: 
𝐸𝐸𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 ≈ 0.035 · 15 = 0.5 = 50% 
This means that, on average, we will find one PCR+ among two schools, i.e., one bubble-group among two 
schools will be closed for a 14-day quarantine period. The global number of quarantined groups the first two 
weeks would be around 1190, while the number of quarantined students would be around 23,900, which 
represent a 3.5 % of children in Catalan primary schools.  
Expected cases and quarantines in secondary schools 
We can apply the same methodology to assess the expected number of PCR+ and quarantines among Catalan 
secondary schools for the next two weeks. Last academic course, there were 544,946 students (12-17 years 
old) in secondary schools with an average of 500 students per center4. Current incidence among in this age 
group is around 200/105. The number of teachers that enter the classroom is higher. Let us assume bubble 
groups of 25 students with around 8 adults entering the class. The estimates will be: 
𝐸𝐸𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑜𝑜 𝑃𝑃 𝑐𝑐𝑃𝑃𝑐𝑐𝑐𝑐 𝑃𝑃𝑖𝑖𝑐𝑐𝑃𝑃𝑖𝑖𝑐𝑐 𝑃𝑃 𝑔𝑔𝑃𝑃𝑃𝑃𝑔𝑔𝑔𝑔 = 0.066 = 6.6% 
𝑀𝑀𝑐𝑐𝑃𝑃𝑖𝑖 𝑖𝑖𝑔𝑔𝑛𝑛𝑃𝑃𝑐𝑐𝑃𝑃 𝑃𝑃𝑜𝑜 𝑔𝑔𝑃𝑃𝑃𝑃𝑔𝑔𝑔𝑔𝑐𝑐 𝑤𝑤𝑃𝑃𝑃𝑃ℎ 𝑃𝑃 𝑔𝑔𝑃𝑃𝑐𝑐𝑃𝑃𝑃𝑃𝑃𝑃𝑝𝑝𝑐𝑐 𝑃𝑃𝑖𝑖 𝑃𝑃 𝑐𝑐𝑐𝑐ℎ𝑃𝑃𝑃𝑃𝑃𝑃 = 1.3 
𝑀𝑀𝑐𝑐𝑃𝑃𝑖𝑖 𝑖𝑖𝑔𝑔𝑛𝑛𝑃𝑃𝑐𝑐𝑃𝑃 𝑃𝑃𝑜𝑜 𝑐𝑐𝑃𝑃𝑔𝑔𝑖𝑖𝑐𝑐𝑖𝑖𝑃𝑃𝑐𝑐 𝑃𝑃𝑖𝑖 𝑞𝑞𝑔𝑔𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖𝑃𝑃𝑃𝑃𝑖𝑖𝑐𝑐 =  35,966 
                                                          
2 https://dadescovid.cat/descarregues?lang=eng  
3 http://ensenyament.gencat.cat/ca/departament/  




The number of students in quarantine represents 6.6 % of the total number of students in secondary schools, 
which is higher than in the case of primary schools. We can evaluate the maximum size of the group as a 
function of the surrounding incidence, fixing 5% as the maximum allowed percentage of students in 
quarantine (Figure 1). 
 
Figure 1. Maximum 14-day incidence to ensure a maximum of 5% students in quarantine as a function of the 
group size in secondary schools.  
 
Discussion 
The estimations discussed in this analysis have been carried out by assuming a homogeneous incidence 
inside Catalunya and a typical school of 300-500 students. Nevertheless, reality is much more diverse and 
heterogeneous. The same methodology can be applied to estimate the number of expected PCR+ and 
consequent quarantines in particular neighborhoods and at any other moment of the epidemic. At the end 
of this section, we include a set of tables with the expected results depending on the 14-day cumulative 
incidence and the size of the groups. In addition, the implementation of mass screening in schools can 
increase the percentage of diagnosis among children. In that case, the number of positives and quarantines 
would increase accordingly. 
Given the current epidemiological situation, the number of groups and students that will have to undergo 
a quarantine the following weeks is not insignificant at all. Nevertheless, closure of bubble-groups will be 
the symptom of a good detection and control, since it will prevent the appearance of secondary cases inside 
the schools. These quarantines are the way to guarantee that the schools can keep working, but they have 
two important derivatives: on the one hand, online academic activities for children and teenagers that will 
spend 2 weeks at home must be guaranteed as well; on the other hand, the possibility that parents will be 













Expected cases and quarantines in primary schools 
Considering 693,310 children in primary schools of 300 students (3-11 years old). 
 
 
1 2 3 4 5 6 7
10 15 20 25 30 35 40
30 0,3% 0,5% 0,7% 0,9% 1,1% 1,2% 1,4%
70 0,8% 1,2% 1,6% 2,0% 2,5% 2,9% 3,3%
100 1,1% 1,7% 2,3% 2,9% 3,5% 4,1% 4,7%
150 1,7% 2,6% 3,5% 4,4% 5,3% 6,2% 7,1%
200 2,2% 3,4% 4,6% 5,8% 7,0% 8,2% 9,4%
300 3,3% 5,1% 6,9% 8,7% 10,5% 12,3% 14,1%
10 15 20 25 30 35 40
30 0,1 0,1 0,1 0,1 0,1 0,1 0,1
70 0,2 0,2 0,2 0,2 0,2 0,2 0,2
100 0,3 0,3 0,3 0,3 0,4 0,4 0,4
150 0,5 0,5 0,5 0,5 0,5 0,5 0,5
200 0,7 0,7 0,7 0,7 0,7 0,7 0,7
300 1,0 1,0 1,0 1,0 1,1 1,1 1,1
10 15 20 25 30 35 40
30 2288 3536 4784 6032 7280 8528 9776
70 5338 8250 11162 14074 16986 19898 22810
100 7626 11786 15946 20106 24266 28426 32586
150 11440 17679 23919 30159 36399 42639 48878
200 15253 23573 31892 40212 48532 56851 65171
300 22879 35359 47838 60318 72798 85277 97757
10 15 20 25 30 35 40
30 229 236 239 241 243 244 244
70 534 550 558 563 566 569 570
100 763 786 797 804 809 812 815
150 1144 1179 1196 1206 1213 1218 1222
200 1525 1572 1595 1608 1618 1624 1629
300 2288 2357 2392 2413 2427 2436 2444
10 15 20 25 30 35 40
30 0,3% 0,5% 0,7% 0,9% 1,1% 1,2% 1,4%
70 0,8% 1,2% 1,6% 2,0% 2,5% 2,9% 3,3%
100 1,1% 1,7% 2,3% 2,9% 3,5% 4,1% 4,7%
150 1,7% 2,6% 3,5% 4,4% 5,3% 6,2% 7,1%
200 2,2% 3,4% 4,6% 5,8% 7,0% 8,2% 9,4%
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Expected cases and quarantines in secondary schools 





5 6 7 8 9 10 10
10 15 20 25 30 35 40
30 0,5% 0,6% 0,8% 1,0% 1,2% 1,4% 1,5%
70 1,1% 1,5% 1,9% 2,3% 2,7% 3,2% 3,5%
100 1,5% 2,1% 2,7% 3,3% 3,9% 4,5% 5,0%
150 2,3% 3,2% 4,1% 5,0% 5,9% 6,8% 7,5%
200 3,0% 4,2% 5,4% 6,6% 7,8% 9,0% 10,0%
300 4,5% 6,3% 8,1% 9,9% 11,7% 13,5% 15,0%
10 15 20 25 30 35 40
30 0,2 0,2 0,2 0,2 0,2 0,2 0,2
70 0,5 0,5 0,5 0,5 0,5 0,5 0,4
100 0,8 0,7 0,7 0,7 0,7 0,6 0,6
150 1,1 1,1 1,0 1,0 1,0 1,0 0,9
200 1,5 1,4 1,4 1,3 1,3 1,3 1,3
300 2,3 2,1 2,0 2,0 2,0 1,9 1,9
10 15 20 25 30 35 40
30 2452 3433 4414 5395 6376 7357 8174
70 5722 8011 10299 12588 14877 17166 19073
100 8174 11444 14714 17983 21253 24523 27247
150 12261 17166 22070 26975 31879 36784 40871
200 16348 22888 29427 35966 42506 49045 54495
300 24523 34332 44141 53950 63759 73568 81742
10 15 20 25 30 35 40
30 245 229 221 216 213 210 204
70 572 534 515 504 496 490 477
100 817 763 736 719 708 701 681
150 1226 1144 1104 1079 1063 1051 1022
200 1635 1526 1471 1439 1417 1401 1362
300 2452 2289 2207 2158 2125 2102 2044
10 15 20 25 30 35 40
30 0,5% 0,6% 0,8% 1,0% 1,2% 1,4% 1,5%
70 1,1% 1,5% 1,9% 2,3% 2,7% 3,2% 3,5%
100 1,5% 2,1% 2,7% 3,3% 3,9% 4,5% 5,0%
150 2,3% 3,2% 4,1% 5,0% 5,9% 6,8% 7,5%
200 3,0% 4,2% 5,4% 6,6% 7,8% 9,0% 10,0%
300 4,5% 6,3% 8,1% 9,9% 11,7% 13,5% 15,0%
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Situation and trends in other countries 
Table of current situation in other countries. Colour scale is indicated in each legend. 
 
(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (2) EPGREP stands for Effective Growth Potential, which is 
the product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number). 
Biocom-Cov degree is an epidemiological situation scale based on the level of last week’s mean daily new cases 
(https://upcommons.upc.edu/handle/2117/189661, https://upcommons.upc.edu/handle/2117/189808). 
 
Situation and trends in some European regions 







Table of current situation in Germany. Colour scale is indicated in each legend. 
 
 
Table of current situation in the Netherlands. Colour scale is indicated in each legend. 
 
(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (2) EPGREP stands for Effective Growth Potential, which is 
the product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number). 








Legend: Countries’ reports details 
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(2) Analysis and prediction of COVID-19 
































































(1) Data source 
Data are daily obtained from European Centre for Disease Prevention and Control (ECDC)5 and country official 
sources (when indicated). Daily data comprise, among others: total confirmed cases, total confirmed new 
cases, total deaths, total new deaths. It must be considered that the report is always providing data from 
previous day. In the document we use the date at which the datapoint is assumed to belong, i.e., report from 
15/03/2020 is giving data from 14/03/2020, the latter being used in the subsequent analysis.  
(2) Data processing and plotting 
Data are initially processed with Matlab in order to update timeseries, i.e., last datapoints are added to 
historical sequences. These timeseries are plotted for individual countries and for the UE+EFTA+UK as a 
whole: 
 Number of cumulative confirmed cases 
 Number of reported new cases 
 Number of cumulative deaths  
Then, two indicators are calculated and plotted, too: 
 Case fatality rate: number of cumulative deaths divided by the number of cumulative confirmed 
cases, and reported as a percentage; it is an indirect indicator of the diagnostic level. 
 ρ: this variable is related with the reproduction number, i.e., with the number of new infections 
caused by a single case. It is evaluated as follows for the day before last report (t-1): 
𝜌𝜌(𝑃𝑃 − 1) =
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑃𝑃) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑃𝑃 − 1) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑃𝑃 − 2)
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑃𝑃 − 5) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑃𝑃 − 6) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑃𝑃 − 7)
 
where Nnew(t) is the number of new confirmed cases at day t. Then, we calculate a 7-day moving 
average (ρ7) so that noise is reduced and trends become clearer.  
(3) Classification of countries according to their epidemic level: the scale Biocom-Cov 
Countries are assigned a degree in the discrete Biocom-Cov scale, which aims to facilitate a simple way of 
assessing the situation of the country. It is based on the level of daily new cases per 100,000 inhabitants as 
follows: 
Pandemic degree Daily new incident 

















(4) Fitting a mathematical model to data 
Previous studies have shown that Gompertz model6 correctly describes the Covid-19 epidemic in all analysed 
countries. It is an empirical model that starts with an exponential growth but that gradually decreases its 
specific growth rate. Therefore, it is adequate for describing an epidemic wave that is characterized by an 
initial exponential growth but a progressive decrease in spreading velocity provided that appropriate control 
measures are applied. Once in the tail, predictions work but the meaning of parameters is lost. 
Gompertz model is described by the equation:  





where N(t) is the cumulated number of confirmed cases at t (in days), and N0 is the number of cumulated 
cases the day at day t0. The model has two parameters: 
 a is the velocity at which specific spreading rate is slowing down; 
 K is the expected final number of cumulated cases at the end of the epidemic. 
This model is fitted to reported cumulative cases of the UE and of countries that accomplish two criteria: 4 
or more consecutive days with more than 100 cumulated cases, and at least one datapoint over 200 cases. 
Day t0 is chosen as that one at which N(t) overpasses 100 cases. If more than 15 datapoints that accomplish 
the stated criteria are available, only the last 15 points are used. The fitting is done using Matlab’s Curve 
Fitting package with Nonlinear Least Squares method, which also provides confidence intervals of fitted 
parameters (a and K) and the R2 of the fitting. At the initial stages the dynamics is exponential and K cannot 
be correctly evaluated. In fact, at this stage the most relevant parameter is a.  
It is worth to mention that the simplicity of this model and the lack of previous assumptions about the Covid-
19 behaviour make it appropriate for universal use, i.e., it can be fitted to any country independently of its 
socioeconomic context and control strategy. Then, the model is capable of quantifying the observed 
dynamics in an objective and standard manner and predicting short-term tendencies.  
(5) Using the model for predicting short-term tendencies 
The model is finally used for a short-term prediction of the evolution of the cumulated number of cases (3-5 
days). The confidence interval of predictions is assessed with the Matlab function predint, with a 99% 
confidence level. These predictions are shown in the plots as red dots with corresponding error bar. For series 
longer than 9 timepoints, last 3 points are weighted in the fitting so that changes in tendencies are well 
captured by the model. 
(6) Estimating non-diagnosed cases 
Lethality of Covid-19 has been estimated at around 1 % for Republic of Korea and the Diamond Princess 
cruise. Besides, median duration of viral shedding after Covid-19 onset has been estimated at 18.5 days for 
non-survivors7 in a retrospective study in Wuhan. These data allow for an estimation of total number of 
cases, considering that the number of deaths at certain moment should be about 1 % of total cases 18.5 days 
before. This is valid for estimating cases of countries at stage II, since in stage I the deaths would be mostly 
                                                          
6 Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176. 
7 Zhou et al., 2020. Clinical course and risk factors for mortality of adult 
inpatients with COVID-19 in Wuhan, China: a retrospective 




due to the incidence at the country from which they were imported. We establish a threshold of 50 reported 
cases before starting this estimation.  
Reported deaths are passed through a moving average filter of 5 points in order to smooth tendencies. Then, 
the corresponding number of cases is found assuming the 1 % lethality. Finally, these cases are distributed 
between 18 and 19 days before each one.  
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